Activation of raphe pallidus neurons increases insulin through medullary thyrotropin-releasing hormone (TRH)-vagal pathways.
Pancreatic insulin secretion is regulated by the vagus nerve. Medullary thyrotropin-releasing hormone (TRH) containing projections from the raphe pallidus (Rpa) neurons innervate vagal preganglionic motor neurons in the dorsal vagal complex (DVC) and are involved in vagal regulation of gastric functions. To investigate whether chemical stimulation of Rpa neurons influences circulating insulin levels through brain medullary TRH-vagal pathways. In fasted, pentobarbital-anesthetized rats, kainic acid (10 ng/50 nL) was microinjected into the Rpa, and serum insulin levels were measured. Gastric acid secretion was monitored as a control of vagally mediated visceral response. Chemical stimulation of Rpa neuronal cell bodies significantly increased serum insulin levels. Values before and at 30, 60, and 90 minutes after the microinjection of kainic acid were 0.34 +/- 0.02, 0.54 +/- 0.06, 0.60 +/- 0.06, and 0.99 +/- 0.13 ng/mL, respectively. In the same rats, gastric acid secretion was stimulated (basal, 2.3 +/- 0.6, versus 26.1 +/- 8.6 micromol/15 min at 30 minutes). Microinjections outside of the Rpa had no effect. The Rpa stimulation-induced increase in serum insulin could be mimicked by DVC microinjection of TRH analog, completely prevented by bilateral cervical vagotomy, and significantly reduced by bilateral microinjection of TRH antibody into the DVC. Chemical activation of Rpa neurons increases pancreatic insulin release through medullary TRH and vagal-mediated pathways.